Using data from administrative registers for the period in Norway and Sweden, we investigate the intergenerational transmission of multipartner fertility. We find that men and women with half-siblings are more likely to have children with more than one partner. The differences are greater for those with younger versus older halfsiblings, consistent with the additional influence of parental separation that may not arise when one has only older half-siblings. The additional risk for those with both older and younger half-siblings suggests that complexity in childhood family relationships also contributes to multipartner fertility. Only a small part of the intergenerational association is accounted for by education in the first and second generations. The association is to some extent gendered. Half-siblings are associated with a greater risk of women having children with a new partner in comparison with men. In particular, maternal half-siblings are more strongly associated with multipartner fertility than paternal half-siblings only for women.
Introduction
Over the past several decades, the family lives of many children have become less stable and more complex (Carlson and Meyer 2014; Manning et al. 2014; Thomson 2014) . Children are increasingly likely to experience their parents' separation, perhaps acquire a stepparent, and sometimes a half-sibling or two. Even children who remain in stable families may have an older half-sibling from a parent's prior partnership. Growing up in a complex family provides experiences that may facilitate or encourage similar family trajectories.
A considerable body of research has found an association across generations in partnership stability and fertility. Intergenerational transmission of multipartner fertility is the cumulative outcome of the two family transitions, but growing up with halfsiblings adds a dimension of complexity to family life that goes beyond the sum of partnership and fertility behavior. In this study, we investigate the intergenerational transmission of multipartner fertility: that is, the association between having halfsiblings and the risk of having children with more than one partner.
We take advantage of administrative registers in Norway and Sweden that link children with each of their parents across three generations and over a period of 40 years. As far as we know, this is the first nationally representative study including information on half-siblings from both parents, together with information on the other parent for each of the second generation's children. We use detailed information about sibling order and common parents to distinguish experiences of parental separation, which occurs before younger half-siblings are born, and sharing a household with halfsiblings, which is most likely with half-siblings on the mother's side. We also investigate the extent to which the intergenerational associations remain when we account for mother's and own educational attainment and/or family behaviors in the second generation that serve as pathways to multipartner fertility. In addition, we investigate whether there are gender differences in intergenerational transmission. By replicating our analyses in two Nordic contexts, we provide initial evidence that the intergenerational transmission of multipartner fertility is a general process.
Multipartner Fertility and Complex Families
Before divorce became common, widow(er)hood and remarriage could produce sibships of children with different sets of biological parents. But these siblings usually lived in the same household-that of the surviving parent-and had only one living father or stepfather, and one mother or stepmother, thus reproducing the configuration of a nuclear family. Today's multipartner fertility instead produces family relationships across households, with a consequent increase in complexities of family life.
From the parents' point of view, the birth of half-siblings has been termed "multipartner fertility" (Furstenberg and King 1999) . Over recent decades, increases in parental separation have generated an increase in multipartner fertility (Guzzo and Furstenberg 2007; Lappegård and Rønsen 2013; Manning et al. 2014; Thomson et al. 2014) . From the early 1990s to the early 2000s, the risk of parental separation by age 15 increased or remained at high levels throughout Europe and in the United States (Andersson 2002; Andersson et al. 2017) . Approximately one-half of children born to a lone mother or experiencing parental separation enter a stepfamily within six years (Andersson et al. 2017) . Of stepfamily couples in their reproductive years, approximately one-half have a child together (e.g., Holland and Thomson 2011; Thomson et al. 2002; Vikat et al. 1999) . Thomson et al. (2014) reported that among mothers with at least two children, almost one-third in the United States had children with different fathers, while the corresponding figures for Australia, Norway, and Sweden were between 10 % and 15 %. 1 The percentages are, of course, higher the more children one has; large families of three or more children are highly likely to comprise full and half-siblings (Sobotka 2008; Thomson et al. 2014) . In Sweden, the percentage of persons with a half-sibling increased from approximately 15 % for the 1930s and 1940s cohorts to 30 % for those born in the 1980s and later (Statistics Sweden 2013; Turunen and Kolk 2017) . The reproduction of multipartner fertility across generations could thus dramatically increase the future prevalence of complex families.
The Intergenerational Transmission of Multipartner Fertility: Concepts, Pathways, and Mechanisms
Multipartner fertility in the first generation dictates that children in the second generation have half-siblings. Thus, the question about intergenerational transmission becomes whether and to what extent having half-siblings is associated with partnership and childbearing trajectories in adulthood that produce half-siblings in the third generation.
The second generation's experiences of half-siblings depend on their place in their parents' partnership and childbearing trajectories. Children may have half-siblings from birth because one or both of their parents had children with a previous partner. They may grow up with both parents and experience no further family transitions. Children with younger half-siblings have experienced their own parents' separation or divorce, and have subsequently acquired a stepparent. Half-sibling experiences are also likely to differ depending on which parent the half-siblings have in common. Because most children live with their mother after parental separation, half-siblings from the mother are more likely to share a household than half-siblings from the father. These differences have implications for the theoretical mechanisms through which multipartner fertility may be transmitted across generations.
Intergenerational transmission of multipartner fertility also depends on a complex trajectory of partnerships and childbearing in the second generation. At a minimum, the trajectory includes having a child, separating from the other parent of that child, repartnering (i.e., forming a stepfamily), and having a child with a new partner. Other family transitions may also be part of this sequence: early union formation and childbearing, and childbearing in cohabitation versus marriage. The intergenerational transmission of multipartner fertility may therefore rest on the transmission of union formation and dissolution patterns or on the timing and union context of first birth.
The two dominant explanations for the intergenerational transmission of family behavior in general are direct socialization and indirect transmission through the transmission of social and economic resources, especially education. Through socialization, parents transmit to their children family values, norms, ideals, and practices that frame the children's family choices in adulthood (Barber 2000) . They may do so consciously through teaching or unconsciously by their own behaviors-that is,
providing models of what is acceptable and providing information about the consequences of particular family choices.
Through the intergenerational transmission of social and economic resources, children are provided with incentives and opportunities for socioeconomic achievements that in turn generate resources for a more stable family life (Härkönen et al. 2017; McLanahan and Percheski 2008) . Social and economic resources may also be direct consequences of family behavior in the first generation: for example, economic losses after parental separation and/or the addition of a stepparent's resources to the family (Ginther and Pollak 2004; McLanahan and Percheski 2008) .
A third mechanism has been proposed for the transmission of family instability: the stress associated with accumulated family change during childhood (McLanahan and Bumpass 1988; Wu and Martinson 1993) . Stress is thought to operate through lowering children's achievements as well as their capacity for the formation and maintenance of intimate relationships. What has not been noted is the fact that multiple family transitions usually generate more complex families (cf. Fomby et al. 2018) . Repartnering after separation adds a stepparent to the household. Having a child with the new partner adds a half-sibling. Family complexity itself can be a source of stress. Rights and responsibilities are less clearly defined in law, and normative expectations for family relationships and behavior are relatively weak (Cherlin 1978; Ganong and Coleman 2006; Rossi and Rossi 1990) . Family members may not even agree on who "belongs" to the family (Stewart 2005a; Zartler 2011) . The maintenance of family relationships across households also generates greater organizational and behavioral challenges than when all family members live together (Cherlin and Seltzer 2014; Furstenberg 2014) .
A potential fourth explanation for the intergenerational transmission in general is that parents and children share genetic capacities that predispose them to particular outcomes: for example, high educational achievement or stable partnerships (D'Onofrio and Lahey 2010). Genetic similarities may underlie or augment socialization and resource mechanisms for intergenerational transmission.
An overarching dimension of intergenerational transmission is gender. Socialization theory posits that parents act as gendered role models for their children, with daughters modeling mothers' behavior, and sons modeling fathers' behavior (Pope and Mueller 1976; Raley and Bianchi 2006) . The relative absence of male role models after separation or divorce is posited to generate more negative consequences for boys than for girls (Lyngstad and Engelhardt 2009; Pope and Mueller 1976) . On the other hand, sons of separated parents are more likely than daughters to live full-or part-time with the father; they also have more face-to-face contact and closer relationships than do daughters (Kalmijn 2015) . Thus, their opportunities for same-sex modeling may be sufficient to generate a strong intergenerational association between fathers' and sons' family behaviors.
The acceptability of separation, divorce, repartnering, and childbearing with new partners would likely be greater for both sons and daughters whose parents divorced. Gender socialization makes women, however, more sensitive to relationship quality so that stresses from multiple family changes or complex relationships may be greater for girls than boys, leading to stronger intergenerational transmission of multipartner fertility (Kalmijn and Poortman 2006; Lyngstad and Engelhardt 2009) .
Evidence for Intergenerational Transmission of Family Behaviors: Pathways and Mechanisms
The most comprehensive body of evidence for the intergenerational transmission of family behaviors is for divorce (Amato 1996; Diekmann and Schmidheiny 2013; Dronkers and Härkönen 2008; Glenn and Kramer 1987; McLanahan and Bumpass 1988; Wolfinger 1999 Wolfinger , 2005 Wolfinger , 2011 . Parental divorce is also associated with early and nonmarital childbearing (Amato and Kane 2011; Barber 2001; Cherlin et al. 1995; Hofferth and Goldscheider 2010; Högnäs and Carlson 2012; McLanahan and Bumpass 1988; Teachman 2004) , both of which are in turn associated with multipartner fertility. On the other hand, McLanahan and Bumpass (1988) reported higher likelihood of remarriage after divorce for those who lived with both parents than those who did not. Parental separation or divorce has been shown to have an independent association with multipartner fertility for women (Carlson and Furstenburg 2006) but not for men (Guzzo and Furstenburg 2007) .
Only a few studies have considered the effects of stepparent experience on a child's subsequent family life. Associations are found with nonmarital childbearing (Amato and Kane 2011; Fomby and Bosick 2013; but see McLanahan and Bumpass 1988) , and separation or divorce (Washington 2018; Wolfinger 2005) . The more complex family experience of having half-siblings has not been studied for secondgeneration family behaviors.
Because the final step in producing a complex family is having a child with a new partner, and because families with half-siblings are larger than those without, the intergenerational transmission of fertility may play a role in the intergenerational transmission of multipartner fertility. One of the stronger associations is between mothers' and children's early childbearing (Barber 2000; Furstenberg et al. 1990; Steenhof and Liefbroer 2008) . Högnäs and Carlson (2012) found an association between parents' and children's nonmarital childbearing. As noted earlier, early and nonmarital childbearing are associated with multipartner fertility. Intergenerational transmission of family size (Cools and Hart 2017; Kolk 2014; Murphy and Knudsen 2002; Murphy and Wang 2001) is also a potential mechanism because it would increase the likelihood of preferences for the larger numbers of children produced by childbearing with a new partner (Kohler et al. 1999) .
Considerable direct and indirect evidence exists for socialization mechanisms in the intergenerational transmission of divorce (Amato 1996; Amato and DeBoer 2001; Diekmann and Engelhardt 1999; Glenn and Kramer 1987; McLanahan and Bumpass 1988; Wolfinger 2005) and for the relationship between parental divorce and nonmarital childbearing (Amato and Kane 2011; Cherlin et al. 1995; McLanahan and Bumpass 1988; Teachman 2004) . Because the intergenerational transmission of more complex family pathways is rare, we must infer the potential for socialization mechanisms by examining families when the children (second generation) are still at home.
Several studies have documented lower parental engagement in stepfamilies, including that of the repartnered mother (e.g., Evenhouse and Reilly 2004; Hofferth 2006; Hofferth and Anderson 2003; Marsiglio 1992; Thomson et al. 1994 Thomson et al. , 2001 . Findings are quite mixed about the way in which the birth of a younger half-sibling alters those relationships. Some studies have found no differences across families (Cooksey and Fondell 1996; Ganong and Coleman 1988; Stewart 2005b) , whereas others have found that stepchildren are disadvantaged in terms of their relationships with parents in comparison with younger half-siblings (Evenhouse and Reilly 2004; Halpern-Meekin and Tach 2008) . In adulthood, relationships between full siblings are stronger than those between half-siblings (Tanskanen and Danielsbacka 2014; White and Riedmann 1992) , but differences are smaller the longer the half-siblings have lived together (Bressan et al. 2009; Pollet 2007) . No direct evidence is available, however, that links these socialization experiences to family behaviors in adult life.
All studies of associations between parents' and children's family behaviors have included controls for the indirect mechanism of socioeconomic transmission. Most commonly, models include the child's education, apparently under the assumption that it captures the influence of parental social and economic resources. A few studies have included education in both generations, with usually greater explanatory power. Studies of early family transitions have typically included only the parents' education, given that children's educational attainment may be a consequence as well as a determinant of early family formation. Such controls account for some but usually not the larger share of the association between parents' and children's family behaviors.
Again, however, we have relatively little evidence for the role of social and economic resources in the intergenerational transmission of more complex family trajectories. We can again draw inferences from family structure differences in childhood (i.e., children's cognitive and educational attainments). Children in stepfamilies achieve at lower levels than those in stable two-parent families, but much of the difference arises from the more complex stepfamilies with half-siblings (Cooksey and Fondell 1996; Evenhouse and Reilly 2004; Ginther and Pollak 2004; Halpern-Meekin and Tach 2008; Strow and Strow 2008; Sundström 2013; Tillman 2008a, b; Turunen 2014) . Achievement gaps are most common and pronounced for the older half-siblings, who have also experienced parental separation. Turunen (2014) demonstrated further that children with paternal half-siblings, both older and younger, have lower achievement than those with maternal half-siblings. Thus, through the reduction of social and economic resources in their own adult lives, those who lived with half-siblingsespecially in the most complex sibling compositions-could be expected to exhibit less-stable family behaviors in adulthood than those who did not.
Most studies to date have found that having children with more than one partner is associated with lower education (Carlson and Furstenberg 2006; Guzzo and Furstenberg 2007) . Thomson et al. (2014) controlled also for the maternal grandmother's education but found no association in Australia and the United States. In Norway and Sweden, the grandmother's education was positively associated with newpartner childbearing, even without controlling for the mother's education. They attributed the finding to the fact that the grandmothers in question were among the pioneers in changing family norms.
The stress mechanism-as represented by number of family changes-is supported for the intergenerational transmission of divorce (Wolfinger 2000 (Wolfinger , 2005 Wu 1996; Wu and Martinson 1993) . Hofferth and Goldscheider (2010) reported that number of transitions was also associated with early childbearing, but Fomby and Bosick (2013) found no association with a cohabiting parent trajectory in young adulthood. In most of the studies, controls were included for the particular family configurations to which children were exposed. Because particular configurations are strongly associated with number of transitions (e.g., parental separation as the first transition, entry into a stepfamily occurring as the second transition, birth of a half-sibling as the third), the adequacy of such controls is not entirely clear.
The stress mechanism may also be inferred from the fact that children in stepfamilies experience no better and sometimes poorer psychological well-being than children living with single mothers (Evenhouse and Reilly 2004; Sweeney 2007; Thomson et al. 1994; Turunen 2014) . The fact that younger half-siblings who live with both biological parents are also found to have lower psychological well-being is consistent with the role of complexity per se in generating family stress (Halpern-Meekin and Tach 2008; Harcourt et al. 2015; Strow and Strow 2008) . Thus, we can conclude that multipartner fertility in the parent generation can be a source of stress, but we have no evidence about effects of such stress on family behaviors in the child generation.
All three mechanisms may underlie gender differences in the intergenerational transmission of family behavior. Among those who experienced parents' divorce, women are more likely to divorce than men (Amato 1996; Feng et al. 1999; Glenn and Kramer 1987; Lyngstad and Engelhardt 2009) . Parental divorce and/or death is also associated differentially with women's and men's early and nonmarital childbearing, with larger differences for women than for men (Cherlin et al. 1995; Hofferth and Goldscheider 2010) . The intergenerational transmission of fertility behavior is stronger between same-sex parent-child dyads than opposite-sex dyads (Axinn et al. 1994; Barber 2001; Kahn and Anderson 1992; Murphy and Knudsen 2002; Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008) . The differences arise from mother's behavior affecting daughters more than sons, while father's behavior affects sons and daughters equally (Riise et al. 2016; Rijken and Liefbroer 2009 ). Högnäs and Carlson (2012) reported that parents' nonmarital childbearing is associated only with daughters' (not sons') nonmarital first births.
Implications for the Intergenerational Transmission of Multipartner Fertility
Theory and evidence point to a number of pathways and mechanisms through which multipartner fertility could be transmitted across generations. Thus, our primary hypothesis is that having half-siblings is directly associated with the likelihood of having children with more than one partner. The socialization mechanism of family behavior implies that children with younger half-siblings will be more likely to do so because they have experienced parental separation and have had poorer role models for maintaining a stable partnership. Even younger half-siblings, however, learn from their parents that divorce, repartnering, and having children with a new partner is acceptable.
Indirect transmission of family behavior through the transmission of social and economic resources points to a reduction in half-sibling differences when parents' educational attainment is controlled. We further hypothesize that some of the association will be accounted for by intermediate educational attainment of the second generation and family behaviors prior to the prospective birth that might be pathways toward multipartner fertility (i.e., early and nonmarital first births).
The stress mechanism for transmission of family behaviors provides clearer predictions for differences among those with different types of half-siblings. First, children with only older half-siblings have experienced fewer family transitions than those with younger half-siblings and should therefore be less likely to have children with more than one partner. Additional stress from complex family relationships and organizational requirements leads to the hypothesis that those with both older and younger halfsiblings would be more likely than those with only younger or only older half-siblings to have children with more than one partner. The stress mechanism also suggests that half-siblings with a common mother would be more likely to have children with more than one partner than would half-siblings with a common father.
From the socialization perspective, half-siblings from the same-sex parent should have a stronger influence on subsequent childbearing with more than one partner (i.e., through modeling). Half-siblings from the mother, however, are likely to live with each other, providing a more visible model of mother's behavior and therefore a stronger socialization influence for sons as well as daughters. Gender differences in sensitivity to multiple family changes and complexity in family relationships predict stronger influences of any half-siblings, but particularly coresident half-siblings, on women's than men's multipartner fertility.
Data and Methods
We use individual-level data from national administrative registers for the period 1970-2007 for the entire Norwegian and Swedish population. Each resident has a unique identifying code that makes it possible to construct longitudinal data from different information sources. In both countries, population registers contain records of every person who has ever lived in the country since 1960. We are able to link the father and the mother of each child to determine whether a given birth is with the same or different partner for other births. By parents, we refer to the legal parents given that this is the only parent recorded in the Norwegian registers. In Sweden, we use adoptive (legal) parents when data are available also for a biological parent. We have such information across three generations to link multipartner fertility in the grandparent generation to that of the parent generation. Thus, without reference to marriage or union histories, we are able to determine whether a second or higher-order birth is with the same man/ women as earlier births and whether each prospective parent's siblings were all born to the same mother and father.
We follow the second generation of women and men born between 1952 and 1979 who had at least one child born at ages 16-45 (women) or 16-49 (men). We exclude individuals not born in Norway/Sweden because we do not have complete information about their parents or siblings. The abundant data allow analyses of relatively small groups, such as families with different configurations of half-siblings, that are normally not feasible with sample surveys. Register data are recorded contemporaneously so that the quality and completeness of reports are not dependent on the nature of the relationship between the parent and the child over time.
Through the parent-child connections, we are able to identify siblings with the same mother and father or with only the same mother or only the same father (half-siblings). We also define siblings as half-siblings if information about one of the parents is unknown. Such cases are rare and, because of registration procedures, not random. Most likely, the other parent has never been in the country (and thus is not registered), or the mother refuses to identify the father for personal reasons or because she does not know who the father is. If a parent is identified for one child, she/he would be identified for any other common children. Thus, any unknown parent can be presumed to be a different person than the parent of an earlier-or later-born child. We consider two sibling compositions: one in which half-siblings are classified by age (only older, only younger, or both older and younger) and one in which they are classified by parent (only mother, only father, or both parents).
The distribution of half-siblings in the second generation is shown in Table 1 . First, 22 % of Swedes and approximately 11 % of Norwegians had any half-siblings. The difference stems from a somewhat longer history of births in cohabitation, union dissolution, and repartnering in Sweden than in Norway, countering the higher proportion of children born to a lone mother in Norway. Second, compared with Swedes, Norwegians are more likely to have maternal half-siblings than paternal half-siblings. This difference could arise from the larger proportion of children born to lone mothers in Norway, with fathers who are not identified in the register. When lone mothers have a second child, it is highly likely to be with another man.
Parents' and children's social and economic resources are represented by mother's (first generation) education.
2 Education for the second generation is measured at the end of the observation period, 2007; education for the first generation is measured when the second generation is 16 years old in Norway and as close as possible to age 16 in Sweden.
3 Both educational variables have three levels: compulsory only (10 years of schooling), secondary (11-13 years), and college or university (14 or more years).
We include several indicators of second-generation partnership and fertility behavior that also might mediate intergenerational transmission of multipartner fertility: parity in the first childbearing partnership (one, two, three, four or more children), age at first birth (under 20 years, 20-25, 26-29, 30 years and older), and marital status at first birth (unmarried or married). All three second-generation indicators are associated with parental (first generation) partnership or fertility and also with the risk of having a second-or higher-order birth with a new partner (Lappegård and Rønsen 2013; Thomson et al. 2014) . Those not married at first birth include both those living in coresidential cohabitation and those not living with the other parent of their child; in Norway and Sweden, the vast majority of these parents were cohabiting at birth. In both Norway and Sweden, the majority of firstborn children have parents who are cohabitors; the proportion of lone parents is somewhat lower in Sweden than in Norway. Cohabiting parents are more likely to separate than married parents (Andersson 2002; Manning et al. 2004 ). Consequently, unmarried women and men are less likely to have stable union histories and are therefore at greater risk of having children with a new partner (Lappegård and Rønsen 2013) . Last, we include sex and birth cohort (1952-1959, 1960-1969, and 1970-1979) of the second generation. Birth cohort controls for common trends in union instability and multipartner fertility to isolate the association across generations.
Because childbearing is an ongoing process and we have access to longitudinal data, we model the intergenerational association as an association between half-siblings produced by the first generation and the risk of producing a half-sibling in the second. We begin observing each second-generation woman or man in the month of her/his first child's birth. If the second child is born to the same couple, we begin observation again, but this time at parity 2. If the second child's other parent is different than the first, we count it as "multipartner fertility" and exclude further observations from our analysis. That is, we estimate the risk of a first birth with a new partner, or ever producing a halfsibling for one's older children who (if two or more) are full siblings. The number of birth intervals that we observe for each second-generation person is therefore the number of children born to the same couple as the first. For example, parents who had one child with each of two different partners are observed only for the second birth interval until they have the child with the new partner. Those who had two children together are observed between the first and second child and after the second child. Multiple births are treated as a single event, born to either the same or a new partner than previous children. We censor after a multiple birth with the same partner because of the likely unique consequences of multiple births for further childbearing. Thus, if a woman's or man's first birth is a multiple birth, she/he does not contribute any exposure time to the estimation. Finally, we censor at the earliest of the following events: a woman reaches age 45 or a man reaches age 49; the person dies; the last observation occurs (in 2007); or the youngest child reaches age 10. Table 1 shows the number of women and men observed, the number of birth intervals observed, and the distributions for all covariates. Except for parity in the first childbearing partnership, all variables are fixed at the first birth. Percentages for the time-constant covariates are based on the number of persons observed. Percentages for parity in the first childbearing union are based on the number of birth intervals observed across the population.
Because the observations are so many, duration at risk is measured in calendar years since the previous birth (months after the previous birth divided by 12 and rounded down) to facilitate computation. We use discrete-time multinomial logistic regression to estimate the competing risk of a birth with the same partner, a birth with a new partner, or no birth. Duration dependence is specified as a linear and squared function of years since the previous birth. We show results only for the risk of having a birth with a new partner compared with a birth with the same partner. Alternative model parameters (each type of birth in relation to no birth) are available on request. 
Results

Intergenerational Transmission of Multipartner Fertility
Tables 2 and 3 present estimates from the discrete-time hazard model for the risk of having a child with a new partner relative to the risk of having a child with the same partner. The models are the same in the two tables except for the specification of halfsiblings. In Table 2 , we present the model for half-siblings by age; in Table 3 , we present the model for half-siblings by parent. In analyses not shown, we investigate distinctions between different types of half-siblings (older, younger, both; from mother, father, both) by comparing model fit when all half-sibling categories were combined with the models presented. Fit was much improved with the full categorization of half-siblings. For each analysis, we first present a baseline model (M1) with only the half-sibling variable. The second model (M2) adds educational attainment in the first generation to distinguish influences of parental education from influences of parental partnership and fertility on children's family behavior. The third model (M3) adds educational attainment of the second generation to more fully test the mechanism of indirect transmission of family behavior via social and economic resources. Last, in the fourth model (M4), we add indicators of the second generation's family behavior before the prospective birth (age and union status at first birth, and number of births with the same partner) to test behavioral pathways toward multipartner fertility, as well as the parent's own birth cohort (controlling for change) and sex.
First, the baseline model in Table 2 shows a positive association between having half-siblings and having a child with a new partner versus the same partner, independent of whether the half-siblings are older, younger, or both. This confirms our general hypothesis that there is an intergenerational transmission of multipartner fertility. Second, the risk of having a child with a new partner is higher for those with only younger half-siblings than for those with only older half-siblings (relative risk of 2.90 vs. 1.74 for Norway; relative risk of 2.34 vs. 1.78 for Sweden). This result is consistent with the greater number of transitions (and associated stress) experienced by the older half-sibling whose parents have separated and who acquired a stepparent as well as a younger half-sibling. Third, the highest relative risk of having a child with a new partner is found for those with both older and younger half-siblings (3.34 in Norway and 3.01 in Sweden), consistent with having experienced stress from relationship complexity.
The baseline model in Table 3 also shows a greater risk of childbearing with a new partner for those with half-siblings, whether on the mother's or the father's side. Again, the relative risk is highest for those with half-siblings from both their mother and their father (relative risk of 3.65 in Norway and 2.86 in Sweden). The risk is higher for those with only maternal half-siblings than for those with only paternal half-siblings (relative risk of 2.15 vs. 1.88 for Norway; relative risk of 2.05 vs. 1.87 for Sweden). These results are consistent with coresident siblings producing greater stress or stronger modeling than noncoresident siblings.
We now turn to the results from the models controlling for educational attainment and for partnership and fertility behavior. In Table 2 , the magnitude of the half-sibling differentials are only negligibly smaller when we control for first generation's Notes: All models include control for age of youngest child and youngest child square term. Italicized numbers are not significant (p < .01). Table 3 Relative risks (odds ratios) of higher-order births with new partner versus same partner by half-siblings by parent among men and women in Norway and Sweden Only full siblings 1.000
Norway
1.000
Only paternal Notes: All models include control for age of youngest child and youngest child square term. Italicized numbers are not significant (p < .01).
educational attainment. For example, the relative risk of having a higher-order birth with a new partner is reduced in Norway from 3.34 to 3.27 for those having both older and younger half-siblings. In Sweden, the corresponding reduction is from 3.01 to 2.96. When we add educational attainment in the second generation, the differentials are reduced to a greater but still very small degree: 2.97 in Norway and 2.70 in Sweden. When we control for marital status and age at first birth, we see larger reductions in relative risks, to 1.62 in Norway and to 1.96 in Sweden. Differences in relative risk between those with only older and only younger half-siblings are also reduced when we control for educational attainment, marital status, and age at first birth in the second generation, but the relative risk is still higher for those with only younger than only older half-siblings. The fact that almost all the differences associated with the grandmother's education are accounted for by the mother's (own) education indicates that educational transmission occurs primarily through influencing education in the second generation rather than through direct influences on family behavior in the second generation. Although we find evidence that the transmission of multipartner fertility is in small part due to the intergenerational transmission of social and economic resources and partly mediated by the transmission of early or nonmarital first births, remaining differences are quite substantial. Because relative risks are not strictly comparable across logistic models, we calculated average marginal effects corresponding to each sibling comparison for Models 1-4. Differences across models in the estimated effects were consistent with our interpretation of the changes in relative risks.
(Estimates are available on request.) When half-siblings are distinguished in terms of the common parent (Table 3) , we also find reductions in the magnitudes of each half-sibling differential when controlling for mother's educational attainment, and we find further reductions when controlling for educational attainment of the second generation. In Norway, the relative risk for those with both paternal and maternal half-siblings is reduced from 3.65 to 3.58 and further to 3.31. In Sweden, controls for (grand)mother education produce negligible differences (2.86 to 2.83), while own education reduces the difference to 2.62. Much larger reductions are seen when we control for marital status and age at first birth: to 1.62 in Norway and to 1.90 in Sweden. However, when we control for marital status and age at first birth in the second generation, only in Norway do we still find a small difference between those with only maternal half-siblings and those with only paternal half-siblings in the relative risk of childbearing with new partners. Again, we calculated average marginal effects for each of the models, and the results were consistent with inferences from the relative risks.
Gender Differences in Intergenerational Transmission of Multipartner Fertility
So far, we have investigated the intergenerational transmission of multipartner fertility for men and women together, although we control for sex in the full models. An interesting observation from these analyses is that in Norway, women are much more likely to have children with more than one partner than men (relative risk is 1.26 among women compared with men), while in Sweden, the gender gap is smaller (relative risk of 1.07 among women compared with men). This might be related to Norway having a larger proportion of lone mothers than Sweden, women who are at particularly high risk of forming new partnerships and having children with new partners.
To examine whether the relationship between having half-siblings and the likelihood of having children with a new partner plays out differently for men and women, we estimate the full model with an interaction term between the half-sibling variables and sex of the analysis person. 4 To illustrate the main results from these models, we compute relative odds ratios of births with a new partner versus the same partner for women and men, presented in Tables 4 and 5 .
The overall picture for both women and men is quite similar, but the magnitude of the differences varies by sex. Differences according to half-sibling composition in the relative risk of having a child with a new partner are larger for women than for men in both Norway and Sweden. For both men and women, those with only younger halfsiblings compared with those with only older half-siblings have higher risk of having a child with a new partner, but the gaps are greater for women. The additional risk associated with having both younger and older siblings is smallest for Norwegian men, but similar for Swedish men and Norwegian and Swedish women.
The most noticeable difference is in the influence of maternal versus paternal halfsiblings. In Sweden, the risk is about the same for those with only maternal versus those with only paternal half-siblings, and this holds for both men and women. No differences for maternal versus paternal half-siblings were found for Norwegian men, but Norwegian women were more likely to have a child with a new partner if they had only maternal half-siblings than if they had only paternal half-siblings. As noted earlier, maternal half-siblings are much more common in Norway than in Sweden. Gender differences are observed in both countries for those with both paternal and maternal siblings; the relative risk of having a child with a new partner is, respectively, 2.17 and 1.48 for women and men in Norway, and 2.00 and 1.74 for women and men in Sweden.
Discussion
As for most other industrialized countries, union dissolution and divorce rates have been increasing over the last decades, producing a larger population of mothers and fathers at risk of having children with a new partner. In both Norway (11 %) and Sweden (22 %), a significant proportion of the population has half-siblings. The higher incidence in Sweden reflects earlier increases in divorce and cohabitation-that is, the experience of the first generation in our study. In the second generation, it is Norwegian women, in particular, who are more likely to have had children with more than one partner . Although both countries have long histories of state support for parenthood (parental leave, public childcare, leave for care of sick children, and child allowances), historically Norway has provided more generous income transfers to single parents, and a higher proportion of first births occur among women living alone. Thus, the pool of women at risk of having their second child with a new partner is much greater, especially in the more recent cohorts of parents who experienced more generous transfers than earlier cohorts. Because Sweden's parental leave provides an incentive for the close spacing of births, a higher proportion of women have their first two births before they are at high risk of separation from the first father . The more children one has with the first father/mother, the less likely is further childbearing with a new partner.
Our study investigates the intergenerational transmission of multipartner fertility, which is a cumulative outcome of the two family transitions: partnership stability and fertility. Following the socialization mechanism, growing up with half-siblings provides role models who have experienced separation and repartnering, generating more acceptance for a family pathway including children with more than one partner. As we expected, we find a positive association in both Norway and Sweden between having half-siblings and the risk of childbearing with a new partner. The fact that those with only older half-siblings are less likely to have children with new partners than those with only younger half-siblings is consistent with relative exposure to role models for separation and repartnering. Socialization processes are also indicated by the fact that having half-siblings is associated with a greater increase in the risk of women Notes: The results are based on the full model in Table 2 plus an interaction term between the covariates half-sibling by age and sex. Estimated relative risks have been computed from the main effects of half-sibling by age and sex and the interaction term rescaled to fix the reference category to the same value for women and men. Notes: The results are based on the full model in Table 3 plus an interaction term between the covariates half-sibling by parent and sex. Estimated relative risks have been computed from the main effects of half-sibling by parent and sex and the interaction term rescaled to fix the reference category to the same value for women and men.
having a child with a new partner, in comparison with men (Amato 1996; Feng et al. 1999; Glenn and Kramer 1987; Lyngstad and Engelhardt 2009) . The fact that maternal half-siblings produce slightly higher risks of having children with new partners only among women in Norway is also consistent with gender-specific socialization for fertility behavior (Riise et al. 2016; Rijken and Liefbroer 2009) . Still, childbearing with new partners is not more strongly related to having paternal half-siblings for men than for women. The half-sibling differentials are slightly reduced when we control for education of the prospective parent and her/his mother (i.e., the grandmother to a prospective child). Thus, intergenerational transmission of educational attainment accounts for a small part of the intergenerational association in multipartner fertility.
The stress mechanism is evidenced in the greater risk of childbearing with new partners for those with only younger half-siblings than for those with only older halfsiblings because the former experience more family changes. We cannot disentangle socialization from stress mechanisms in this comparison. The stress mechanism is also consistent with the fact that those with the most complex sibships-that is, having both older and younger half-siblings and/or both maternal and paternal half-siblings-are most likely to have children with more than one partner. Stress mechanisms can also be inferred from the fact that those with maternal half-siblings are more likely to have a child with another partner than those with paternal half-siblings, given that maternal half-siblings likely live with each other and paternal half-siblings likely do not. The fact that these observed differences are accounted for mostly by differences in marital status and age at first birth does not, however, rule out the influence of stress on having children with a new partner.
The pattern of intergenerational associations for multipartner fertility is very similar in Norway and Sweden. We expect similar patterns in other societies with high levels of union instability and fertility levels near or at replacement (2.1 children per woman). The data for such studies are, however, rare. Where population registers with links between parents and children are not available, one could investigate the question with large-scale surveys-but only if they incorporate questions about both parents' union and birth histories, or at least collect data on the ages and common parent of respondents' half-siblings.
We note, of course, a number of limitations to our study. Although the Nordic register data enable us to identify the full complement of an individual's half-and full sibship, they do not provide information about other dimensions of family experience that might be sources of the intergenerational association we model. Many individuals-those with full and/or half-siblings-may have had stepparents and/or stepsiblings. To identify such relationships requires identification of remarriages and, after the 1960s, identification of repartnering through cohabitation. The registers do not provide information on marriage or divorce until 1968. Only from 2005 in Norway and 2011 in Sweden is it possible to estimate cohabitation for persons who did not have a common child. Thus, the number of transitions experienced by those with and those without half-siblings cannot be fully counted. It is possible to identify first-generation parents who had children with more than two different partners, but the proportions are small and would not add to the basic findings. As the younger cohort ages, and with new data on dwellings, it will be possible to identify not only half-siblings but also stepsiblings. For instance, it could be a natural next step for future research to test the influence of how long children have lived in households with a particular sibship composition for transmission of multipartner fertility.
Our study has implications for public policy. Increasing and high levels of union instability during the childbearing ages have produced increasing proportions of parents who have children with more than one partner. In line with our finding that such fertility patterns are associated across generations, we anticipate no reductions but likely increases in the proportion of families with complex sibships and family organization. In "simple" families with a mother, father, and their shared biological children living together, parents can more easily spend time with children, determine together how resources will be allocated to children, and have clearer definitions of parental and child rights and responsibilities. When parents live apart from their children-some or all of the time-and have children with other partners, all these dimensions of family life are complex and often ambiguous. Family law and institutional supports for children and their parents have not kept up with changes in family behavior (Meyer et al. 2005) . Complex families have always existed but today are more numerous and present greater challenges to institutional arrangements based on the traditional nuclear family.
